Background {#Sec1}
==========

Behavioral medicine (BM) is based on a bio-psychosocial model of health \[[@CR1], [@CR2]\] and is recommended to be implemented in physical therapy practice, e.g., when treating patients with musculoskeletal pain \[[@CR3]--[@CR5]\]. One core feature in BM treatment is the functional behavioral analysis derived from operant learning theory. This analysis aims to describe how key behaviors for goal attainment are determined and maintained by physical, psychological, and contextual factors \[[@CR2], [@CR6]\]. It is used as a tool for planning and revising treatment to facilitate long-term behavioral changes, rather than mere symptom reduction, in patients.

Integrating BM into physical therapy requires physical therapists (PTs) who are skilled in assessing and analyzing not only physical but also psychological and behavioral aspects related to a clinical problem. However, PTs have historically been trained in a biomedical tradition focused mainly on analyzing physical symptoms (e.g., pain characteristics); thus, implementing BM in physical therapy has proven to be a great challenge \[[@CR3], [@CR7]--[@CR11]\]. Examples of barriers to implementation are time pressure, perceived lack of skills, and patients' expectations of biomedical-based treatment \[[@CR3], [@CR7], [@CR11]\]. BM education and training have been found to improve PTs' bio-psychosocial knowledge, attitudes and self-reported skills \[[@CR12]\] but it has been pointed out that self-reports of behavior may be biased compared with direct observations \[[@CR13]\].

Clinical guidelines for managing musculoskeletal pain recommend first assessing and identifying any signs of severe physical conditions (i.e., "red flags") and then assessing the psychological prognostic factors of poor outcomes (i.e., "yellow flags") \[[@CR14], [@CR15]\]. Although red flags are frequently assessed by PTs in primary health care, previous research indicate that the assessments must be more specific and detailed \[[@CR16]\]. Yellow flags include patients' negative beliefs and expectations about recovery, anxiety, and fears about pain and injury \[[@CR17], [@CR18]\]. These flags play a crucial role in the transition from acute to long-term pain management \[[@CR17]\] and are thus important to identify and target at an early stage of a pain condition \[[@CR19]\]. According to some reports, yellow flags are not systematically assessed in clinical physical therapy practice \[[@CR3], [@CR9], [@CR20]\]. Recordings of brief telephone consultations on musculoskeletal pain in primary health care indicate that PTs can improve their exploration of yellow flags if they are guided step by step and if they receive specific performance feedback \[[@CR21]\].

The content in behavior change interventions have traditionally been poorly defined and described in previous studies \[[@CR22], [@CR23]\]. To address this problem, a taxonomy of behavior change techniques (BCTs) has been developed \[[@CR24], [@CR25]\]. A BCT is an active component of an intervention that is used to support a specific health behavioral change (e.g., increase physical activity, decrease sedentary behavior). Systematic reviews indicate that BCTs targeting self-regulation, e.g., goal setting and self-monitoring of behavior, are the most salient for influencing and maintaining health behaviors \[[@CR23], [@CR26], [@CR27]\]. A BCT taxonomy appears useful for describing BM interventions in physical therapy; however, to date, it has been used sparsely in this context.

In summary, no evidence-based behavioral medicine model of clinical reasoning has been fully implemented in physical therapy. Assessing yellow flags and performing functional behavioral analyses in treating patients with musculoskeletal pain appear to be challenging to PTs trained in a biomedical tradition. To inform further implementation, detailed knowledge of the variations in PTs' clinical practices, indicating which behavioral medicine components are actually used and which are not, is necessary. Video-recorded observations of experienced PTs who are willing to apply a behavioral medicine model of clinical reasoning in their practice may be used to identify areas for improvement and for developing corresponding implementation strategies.

Method {#Sec2}
======

Aim {#Sec3}
---

The overall aim of the present study was to explore variation and describe experienced PTs' observed behaviors when performing initial consultations regarding musculoskeletal pain in primary health care. More specifically, the aims were to investigate PTs' 1) assessments of red and yellow flags, 2) analysis of clinical problems, and 3) use of BCTs to facilitate pain self-management.

Design {#Sec4}
------

This study used a descriptive and explorative design with video-based deductive and inductive analyses.

Participants and data collection {#Sec5}
--------------------------------

The participants were 12 PTs from six primary care centers in three different counties in Sweden, who signed up to deliver a behavioral medicine intervention targeting musculoskeletal pain within a randomized controlled trial (RCT) \[[@CR28]\]. The RCT aimed to study treatment effects on patients and we also conducted a parallel study to describe of PTs' clinical practice at baseline and their delivery of the intervention. Informed consent was obtained from each participant, who were also informed about how data would be safety stored and how the results would be reported.

Background data and three items on attitudes towards a behavioral medicine model of clinical reasoning \[[@CR29]\] and self-efficacy were collected by a study-specific questionnaire before the video recordings (Table [1](#Tab1){ref-type="table"}). Self-efficacy in managing patients with musculoskeletal pain was assessed by two scales: one scale for patients *with* fear of movement and/or catastrophizing (9 items) and one scale for patients *without* fear of movement and/ or catastrophizing (7 items) \[[@CR30]\].Table 1PT background data, attitudes towards a behavioral medicine working model and self-efficacy for managing patients with and without yellow flags (*n* =12)Background variableSex, female *n*12Age, mean (range)50 (39-57)Years in the profession, mean (range)19 (10-35)Years in primary healthcare, mean (range)14 (3-28)Further education Behavioral medicine or cognitive behavioral therapy, *n*6 Motivational interviewing, *n*5 Pain treatment/rehabilitation, acupuncture, *n*7 Orthopedic manual therapy, *n*8 Other courses^a^ *, n*12Attitudes towards a behavioral medicine working model for clinical reasoning Md *(IQR)* 1. How important is it for you to work according to a behavioral medicine model for clinical reasoning? (NRS 0-10)^b^8.5 (2.5) 2. How confident are you to work according to a behavioral medicine model of clinical reasoning? (NRS 0-10)^b^6.0 (2.7) 3. How ready are you to work according to a behavioral medicine model of clinical reasoning? (NRS 0-10)^b^7.0 (4.5)Self-efficacy Md *(IQR)*Managing patients with fear of movement and/ or catastrophizing^c^ (0-90)60.0 (45.0)Managing patients without fear of movement and/ or catastrophizing^d^ (0-70)45.0 (28.0)^a^McKenzie method of mechanical diagnosis and therapy (MDT), medical exercise therapy, specific manual treatment of the joints, body awareness treatment, sports medicine, educational courses and physical activity and exercise. ^b^ rating scale 0-10, where 0 = not important at all/ low confidence/ not ready at all, and 10 = extremely important/ high confidence/ completely ready ^c^ 9 items, rating scale 0-10, where 0 = low self-efficacy and 10 = high self-efficacy^d^ 7 items, rating scale 0-10, where 0 = low self-efficacy and 10 = high self-efficacy

Data on the PTs' clinical behaviors were collected by video recordings during initial consultations with patients seeking care for musculoskeletal pain; the patients were scheduled according to the usual routines. Additional data on clinical behaviors were collected by interviews.

The video recordings were performed by one of the authors (SP) at the primary care center where the participants were working. The video camera was placed in a fixed position using a single viewpoint with focus on the PT during the consultation, and the researcher was an observer. Before the video recordings began, the researcher ensured that patients were comfortable with the camera's presence and oral informed consent was obtained from every patient. The video recordings lasted 19--69 min (mean 39 min) and took place between June 2013 and January 2014.

To assess whether the PTs performed covert observations and analyses that were not captured in the video recordings, the third author (SP) interviewed each PT, either immediately after the consultations or during the next day. Three or four video sequences from each consultation representing main parts of assessment, analysis and treatment were used for stimulated recall by interview. The interview guide used open-ended questions as follows: "What were your thoughts in this situation?", "How did you reason in in this situation?", "What was your intention with your question?" and "What do you think when you watch this video sequence?" used as appropriate depending on the recorded situation. The PT was encouraged to stop the video if she wanted to comment on something specifically. The interviews lasted 12--35 min (mean 22 min).

Data management and analyses {#Sec6}
----------------------------

The descriptive variables of the PT's were calculated using means (range), and medians (interquartile range) as appropriate. The video recordings were analyzed focusing on three domains (i.e. PTs' assessment of red and yellow flags, their models of analyses, and their use of BCTs) using a combined deductive and inductive approach. All recordings were first reviewed by CE and ID separately to get an overview of the content. *A deductive analysis* (see below for details) was performed by CE based on a protocol with pre-defined criteria (Table [2](#Tab2){ref-type="table"}), and a taxonomy of BCTs \[[@CR25]\]. Relevant video-sequences for the three domains in all 12 video recordings were identified and transcribed by CE. The transcriptions were analyzed and organized by CE and ID, including a refined coding of specific BCTs, resulting in a summarizing description of all 12 cases (Table [3](#Tab3){ref-type="table"}). *An inductive analysis* (see below for details) was then performed to describe the variation in the PTs' clinical practice. The video sequences were again reviewed several times by CE and illustrative cases were identified in discussions with ID, CM and PÅ. The interview data were analyzed separately by CE, ID and SP, and discussed until consensus was reached.Table 2Observation protocol for PTs' assessment of red and yellow flagsDefinition of red flagsExamples of PTs' questions to assess red flagsTraumaHave you experienced any trauma related to your pain?Severe diagnosisHave you had cancer or any other severe diagnosis?Severe spinal pathologyHave you experienced radiating leg pain?Patterns or symptoms not related to mechanical painHow is your health in general?Numbness and paresthesia in the perianal regionHave you had any bowel and bladder disorders?Difficulty with micturitionWeakness or numbness in the legs related to back painHave you felt any weakness or numbness in your legs?Definition of yellow flagsExamples of PTs' questions to assess yellow flagsBeliefs, appraisal, and judgmentsUnhelpful beliefs about painWhat are your thoughts about the pain?Expectations of poor treatment outcomeWhat are your thoughts about recovery?What do you think about your capability to work?Which factors do you think affect your pain?Emotional responsesDistress not meeting the criteria for diagnosis of mental disorderAre you worried about your pain?How does the pain affect your mood?Worry, fears and anxietyAre you distressed about the pain?Are you avoiding doing any activities due to pain?Pain behavior and coping strategiesAvoidance of activities due to expectations of pain and possible re-injuryDo you avoid activities due to pain?What are you doing when having pain?Over-reliance on passive treatmentsWhat are your thoughts about pain relief?What activities are difficult for you due to pain?Table 3Summary of behavior change techniques (BCTs) that were used in the 12 consultations, organized in specific groups and codes according to the BCT taxonomy (v.1) (Michie et.al. 2013)Used BCT'sFrequency of BCTs (=*n)*Examples*1. Goals and planning*1.1 Goal setting (behavior)1The PT guided the patient in setting a goal for regular walking or bicycling in order to improve overall health.1.3 Goal setting (outcome)1The PT guided the patient in setting a goal in terms of weight loss.*2. Feedback and monitoring*2.2 Feedback on behavior2The PT made suggestions to the patient, who had performed her aqua exercise at too high intensity.*4. Shaping knowledge*4.1 Instruction on how to perform the behavior9The PT instructed the patient in a home-based exercise program.*5. Natural consequences*5.1 Information about health consequences12The PT informed the patient about the positive consequences of muscle strength exercise in osteoarthritis.*7. Associations*7.1 Prompts/cues1The PT discussed with the patient how to use a daily activity as a reminder of the home-exercises she was to perform*8. Repetition and substitution*8.1 Behavioral practice/rehearsal1The PT asked the patient to repeat and demonstrate the exercises she had been instructed to do in order to remember them better.

### The deductive analysis {#Sec7}

An observation protocol was developed to categorize the PTs' clinical behaviors:Assessment of red flags. To be judged as having assessed red flags, the PTs had to ask at least one question specifically about severe symptoms and other severe diagnoses, traumas or spinal pathology in combination with a question about general health (Table [2](#Tab2){ref-type="table"}).Assessment of yellow flags. To be judged as having assessed yellow flags, the physical therapists had to ask at least one question about specific psychological prognostic factors \[[@CR18]\] according to the protocol (Table [2](#Tab2){ref-type="table"}).Analysis of the clinical problem. To be judged as having performed any analysis at all, the PT had to assess and evaluate findings by breaking down the clinical problem into parts and discuss with the patient a hypothetical cause-effect relationship between those findings. The analysis was categorized as one of three models: a) functional behavioral, b) bio-psychosocial, or c) biomedical. For an analysis to be categorized as functional behavioral, the pain problem had to be defined in behavioral terms, and functional relationships between individual and contextual factors had to be identified and discussed with the patient (e.g. how a patient's fear of increased pain results in avoidance behaviors that are negatively reinforced by subsequent reductions in fear, which in turn may impedes participation in important activities) \[[@CR2], [@CR6]\]. For an analysis to be categorized as bio-psychosocial, both biomedical and psychosocial factors had to be integrated, but not related to the behavioral learning mechanisms as described above. A biomedical analysis had to be based solely on physical assessments, physical impairments or limitations and the physical environment (i.e., high curbs or stairs).

Assessment of BCTs was measured using the BCT taxonomy \[[@CR25]\]. The hierarchically organized taxonomy comprises 93 well-defined and consensually agreed-upon BCTs, i.e. observable, replicable and irreducible intervention components intended to facilitate behavior change, grouped into 16 clusters \[[@CR25]\]. The taxonomy is organized with labels, definitions and clinical examples of each BCT. The overall inter-coder reliability of the BCT taxonomy is good \[[@CR31]\].

### The inductive analysis {#Sec8}

Variation among PTs was explored by a) identifying different combinations of their ways to assess, analyze and use BCTs and, b) identifying their different ways to interact with their patients during the consultations, e.g. more or less patient-centered in terms of asking questions, listening and involving the patient.

Four of the 12 cases deemed to illustrate different and clinically relevant variations were selected. The four cases are presented with brief descriptions of each PT's background, narratives and quotations. Pauses, hesitating words, sounds, and quickening or slowing of the speed in conversations were omitted in the transcripts, and ellipses (...) indicate omitted material in the quotations.

CE, ID, MS and PÅ were PTs with clinical experience treating patients with musculoskeletal pain and with expertise in integrating behavioral medicine in physical therapy. One of the authors (SP) was a nurse with experience of treating patients with pain conditions and with expertise in qualitative research. CM was a PT with expertise in qualitative research methods, including video-based analysis. SB was a general practitioner and pain physician.

Ethical considerations {#Sec9}
----------------------

The potential harm for the participants might be negative experiences from being video-recorded and observed. It may also challenge their professional confidence and beliefs regarding their role as physiotherapists. For the patients, a potential risk of threats to privacy and confidentiality during the video-recordings could have occurred, and they may have felt uncomfortable in the situation. However, the quotations and personal information about the patients are only briefly described and not possible to relate to a specific patient. The patients were informed that the video-recordings would be stopped if they wished, and that focus in the observation was on the PTs, not on the patients.

Results {#Sec10}
=======

Description of participants {#Sec11}
---------------------------

Participants' characteristics are presented in terms of background data, attitudes and self-efficacy (Table [1](#Tab1){ref-type="table"}). All PTs were women, well experienced and six of them had some formal training in working according to BM principles.

Assessment of red and yellow flags {#Sec12}
----------------------------------

Red flags were assessed in nine out of 12 consultations. There were no positive findings of red flags in any of the cases (Table [4](#Tab4){ref-type="table"}).Table 4Patient pain-sites, PTs' assessment and identification of red and yellow flags in 12 video recordingsPain *s*ite(s)Assessment of red flagsIdentification of red flagsAssessment of yellow flagsIdentification of yellow flags*nnnnn*Low back34020Shoulder23022Hip41031Head11011Low back and foot10000Shoulder and elbow10000Total129084

Yellow flags were assessed in eight out of 12 consultations, with positive findings in four of them (Table [4](#Tab4){ref-type="table"}). The identified yellow flags represented pain behaviors, coping strategies and emotional responses (Table [5](#Tab5){ref-type="table"}).Table 5Description of the video observations based on the assessments of red and yellow flags, analyses and BCTs. Cases 1-4 were selected to illustrate the clinical variationPTRed flagsYellow flagsPain siteFunctional behavioral analysisBiopsycho- social analysisBiomedical analysisBCTs^a^Time for consultation (minutes)AssessmentIdentificationAssessmentIdentification1Red flags were assessed but not identifiedNoYesPassive coping strategiesHeadacheNoYes, the analysis included yellow flags in relation to symptoms/pain problem but not to a specific behavior.Included in the functional behavioral analysis*1.1: Behavior goal setting*\
Regular physical activity (walking)\
*4.1: Instruction on to perform the behavior*\
Home exercise for headache\
*5.1: Info about health consequences*\
Physical exercise with headache, how muscle tension leads to headache242Red flags were assessed but not identifiedNoYesNegative thoughts, avoiding behavior related to physical activity and the shoulderShoulderNoNoYes, short analyses during the consultation with focus on the shoulder pain. Yellow flags were not included in the analysis*4.1: Instruction on how to perform the behavior*\
Exercises for the shoulder\
*5.1: Info about health consequences*\
Effect on pain and physical function of the exercises513Red flags were assessed but not identifiedNoNoNoHip jointNoNoYes, short analyses during the consultation*2.2: Feedback on behavior*\
Performance of a specific exercise for the hip, walking pattern\
*4.1: Instruction on how to perform the behavior* Exercise for the hip, circulation exercises, walking with crutches\
*5.1: Info about health consequences*\
How exercise affects the hip, pain and function\
*7.1: Prompts/cues*\
Connect the exercise with another daily activity\
*8.1: Behavioral practice/rehearsal*\
PT asked the patient to repeat the exercises she had instructed her in so that she would better remember them.254Red flags were assessed but not identifiedNoNoNoShoulder and elbowNoNoNo analysis related to the patient's problem was performed, but there was a general explanation of the physical findings*4.1: Instruction on to perform the behavior*\
Stretching of elbows, home exercises, posture, micro pauses\
*5.1: Info about health consequences*\
Factors that increase pain in the shoulder and elbow, how specific work tasks can affect shoulder pain and function615Red flags were assessed but not identifiedNoYesNoLow backNoNoYes, a summarizing analysis related to the patients pain problem. Commentaries about the assessments and findings during the consultation.*1.1: Outcome goal setting*\
Lose weight to decrease back pain\
*4.1: Instruction on to perform the behavior*\
Exercise for home-training\
*5.1: Info about health consequences*\
How physical activities may affect back pain, pain coping strategies, including exercises286NoNoYesThoughts and worries regarding other possible causes of pain.Hip jointsNoNoYes, short analysis based on biomedical examination and the interview with the patient.*2.2:Feedback on behavior*\
Discussion with the patient about how to adjust the intensity of the aquatic exercise following overuse. *2.7: Feedback on outcome*\
Feedback on improving hip flexibility compared with earlier physical function and exercise\
*4.1:Instruction on to perform the behavior*\
Exercise for lower extremities\
*5.1: Info about health consequences*\
Consequences for hip and back of wearing high heels397YesNoNoNoLow backNoNoYes, analyses including online commentaries and a summary analysis.*5.1: Info about health consequences*\
Factors that causes back pain and what the patient can do by herself to manage the pain258YesNoYesNoLow back and legNoNoYes, short analyses during the examination and a summary analysis at the end.*4.1: Instruction on to perform the behavior*\
Stretching exercises and posture\
*5.1: Info about health consequences*\
How running can affect back pain and general health how bad body position/posture behavior can affect back-pain199NoNoYesNoHip jointsNoNoYes, short analysis of hip pain during the examination and a summary analysis*4.1: Instruction on to perform the behavior*\
Walking on stairs, exercises for hips\
*5.1: Info about health consequences*\
Effects of exercise and bicycling in osteoarthritis6910YesNoYesAvoiding dancing and fear of increased pain in the shoulderShoulderNoNoYes, short analysis of shoulder pain during the examination and a summary analysis*4.1: Instruction on how to perform the behavior*\
Exercise for shoulders\
*5.1: Info about health consequences*\
How heavy lifting and other work tasks affect shoulder pain4711NoNoNoNoFeet and low backNoNoYes, analysis related to the patient's foot pain*5.1: Info about health consequences*\
How exercise and body weight affect foot problems, changes in foot status due to ageing and injuries have consequences in pain and medicine consumption *15.1: Verbal persuasion about capability*\
Benefits of physical exercise, patients capabilities for exercise3912YesNoYesNoHip jointsNoNoYes, a summary analysis at the end and a short online commentaries during the consultation*2.2: Feedback on behavior*\
How to do yoga exercises\
*4.1: Instruction on how to perform the behavior*\
Stretching of hip muscles, home exercises\
*5.1: Info about health consequences*\
How physical exercise and activity affect the cartilage in the hip\
*7.1: Prompts/cues*\
How to use daily activities as a cue to action (home exercises)36*PT* physical therapist. ^a^ *BCT* behavior change technique presented in specific codes

Model for analysis {#Sec13}
------------------

Biomedical analyses were performed in ten out of 12 consultations, and a bio-psychosocial analysis was performed in one consultation. None of the analyses met the criteria for a functional behavioral analysis, and in one case, no analysis at all was performed (Table [5](#Tab5){ref-type="table"}).

The interviews with the PTs, performed to assess any covert analyses related to the selected video sequences supported the interpretation of the results from the video recordings.

Use of behavior change techniques {#Sec14}
---------------------------------

BCTs were used by all PTs to facilitate physical activity, e.g. improve posture. The most frequently used BCTs concerned informing or instructing the patient, such as providing information about health consequences. BCTs concerning goals and planning were observed in two of the 12 consultations. Examples of BCTs used by the PTs are described in Table [3](#Tab3){ref-type="table"}.

Variations in clinical practice {#Sec15}
-------------------------------

An overview of all 12 cases are presented in Table [5](#Tab5){ref-type="table"}. Variations in the PTs' clinical practice were found regarding the three domains, but also in the ways they communicated with their patients. The four selected cases illustrated various degrees of patient involvement. One of the PT's was involving the patient in communication to a great extent in combination with a bio-psychosocial analysis of the clinical problem (Case 1). Another PT involved the patient in the communication regarding the patients' history and assessment of yellow flags, but did not integrate a bio-psychosocial model in her analysis or treatment (Case 2). Two of the PTs used closed questions and were more focused on the patients' physical symptoms in various degree; one was partly involving the patient in the treatment discussion (Case 3), while one PT demonstrated a more traditional approach not considerate the patient's participation in discussions and decisions (Case 4). Detailed descriptions of the selected cases are presented below.

### Case 1: High degree of patient involvement and a biopsychosocial analysis {#Sec16}

This case was selected to demonstrate a PT who performed a bio-psychosocial analysis and guided a patient in behavioral goal setting. The PT had many years of experience in the profession and had taken a number of courses in manual treatment and in motivational interviewing (MI). The patient was a woman seeking care for headache. The PT assessed red flags with no positive findings. Yellow flags were assessed, identifying passive pain coping strategies and worries related to a stressful family situation. Analysis of the clinical problem was based both on the physical examination and the identified yellow flags. The PT performed a summarizing bio-psychosocial analysis at the end of the consultation with the patient, but explained the assessment and findings during the examination. The patient was involved in sharing information, decision-making, power and responsibility regarding the assessment, analysis and treatment. The BCTs used by the PT to promote home-based exercise were behavioral goal setting, instruction on how to perform the behavior, and information about health consequences (i.e., effects of physical exercise on headaches and the relationship between muscle tension and headache).

Quotes: Bio-psychosocial analysis*PT: " That's the way it works with tension headache...tension is stored in the muscles and tightens up without you noticing it...then there won't be any clearing of waste products in the muscles; rather, waste stays and causes pain instead. But then there is also the other thing you talked about...the situation in the family that is also affecting the pain..."Patient: " Yes, that's correct... and maybe it is good then to be able to relax a little?"PT: " Absolutely, but it may not work to start with all the physical activity at once... But something you can do...try to recognize what is happening in the body when it is tense. It seems to be in the evening that it is triggered, is that correct?"*

Quotes: BCT Behavioral goal setting*PT: "Are you usually physically active?"Patient: " Not as much I would like"PT: "How much would you be able to do?"Patient: "To be able to take a walk around the area where I live...maybe 20 minutes"PT: "Is that a goal you would like to work for?"Patient: "Yes, it is absolutely a goal"PT: "How would you be able to do that? Can you find situations where that would work?"Patient: "I suppose it is just to do it...Just leave everything at home...maybe my son could cycle beside me...if I cannot leave him alone"PT: "It might be a good strategy"*

### Case 2: Some patient involvement and a biomedical analysis {#Sec17}

This case was selected to demonstrate the assessment and identification of yellow flags that were not integrated in the analysis or related to the BCTs used by the PT. The PT had many years of experience in the profession, further education in physical activity including a basic course in MI. The patient was a female who was seeking care for shoulder pain. Red flags were assessed with no positive findings. The following yellow flags were identified: negative thoughts about recovery and treatment outcome, avoiding behavior related to physical activity in general and avoiding use of the shoulder in daily activities. In the initial interview, the PT used open questions, considered the patients' experiences, thoughts and feelings from a bio-psychosocial perspective. She performed a physical examination related to the clinical symptoms and a short analysis during the examination, based only on the physical findings. The BCTs used by the PT to promote home-based exercise were instruction on how to perform the behavior and information about health consequences (i.e., effects of physical exercise on shoulder pain and the importance of being physically active).

Quotes: Assessment and identification of the following yellow flags:Pain behavior and coping strategies*PT: "Is there anything you can do that would improve your shoulder problem?"Patient: "No, I don't think so... I have tried everything"PT: "What have you tried?"Patient: "I have had my arm tied on to my body when I walk around at home...because when hanging it down, it starts to ache. I keep it still and use the right arm instead."PT: "Do you use the left arm at all?"Patient: "No, it's just there...I'd rather just cut it off"*Beliefs, appraisal, and judgments/emotional responses*PT: "Did you meet any rehab personnel at the hospital?"Patient: "No, I came to the trauma section...with the ambulance...and then I was discharged after 3 days, and after that, nothing much happened...it is really as if no one ever listened to my problems..."PT: "It sounds as if you are rather disappointed"Patient: "Yes, I am quite bitter about it really... but now so much time has gone by that nothing can be done, but I am worried that it may happen again"*

### Case 3: Minor patient involvement and a biomedical analysis {#Sec18}

This case was selected to demonstrate how a few BCTs can be used in a pedagogical and structured way. The PT had many years of experience in the profession and had taken courses in manual treatment of pain. The patient was a woman who needed rehabilitation after hip replacement surgery. No assessment of red or yellow flags was performed. The PT performed a physical examination of the hip and lower extremities, and the analysis was based solely on biomedical findings. A number of BCTs were used to promote home-based exercise: feedback on behavior, instruction on how to perform the behavior, information about health consequences, prompts and cues and behavioral practice with rehearsal. The communication was mainly focused on biomedical factors and directed by the PT, but the patient was involved in the discussion about the home-based exercises.

Quotes: BCT Prompts and cues*PT: "When would it work to do the exercises?...Is there any particular instance in relation to something else that you are doing and that recurs during the day?"*Patient: *"It could work if I do it the same time as when I get ready in the evening..."*

Quotes: BCT: Behavioral practice/rehearsal The patient repeated the exercises together with the PT until the PT was sure that the patient could manage them on her own.*PT: "If we summarize the exercises we have just gone through, can you repeat what we have done and see what you can remember? What did we do now? What will you think about? Can you repeat what we have done and tell me what you should remember about it?"*

### Case 4: Very low degree of patient involvement and no analysis {#Sec19}

This case was selected to demonstrate a traditional biomedical model of clinical reasoning in which the PT was active and the patient played a passive role. The communication was strictly directed by the PT and consisted mainly of closed questions. The PT had many years of experience in the profession and had taken multiple courses in manual treatment and a course in cognitive behavioral therapy for PTs. The patient was a man who was seeking care for shoulder and elbow pain. Red flags were assessed, with no positive findings; yellow flags were not assessed. A general biomedical hypothesis regarding the relationship between pain and work was formulated by the PT, but it was not specifically based on the patient's problem or assessments based on the observation protocol. The main part of the consultation consisted of the PT providing the patient with information. The BCTs used by the PT to promote home-based exercises, enhance body posture and improve working technique were as follows: instruction on how to perform the behavior (exercises) and information about health consequences (physical activity, posture and work-related factors).

Quotes: BCT Information about health consequences. The PT was explaining the consequences of overloading the shoulder in maladaptive positions to the patient.PT: "*I have good exercises that I can give you for both the shoulder and the elbow...but it is like this with us humans that the more we can prevent development of pain, the easier it is to feel good and be able to feel good for a long time. By only fixing the pain you will not get better in the long run."*Patient: "*Hmm"*PT: "*It is like having a blister and just putting on a plaster and avoiding using the shoes that causing it. It is the same principle, isn't it?"*Patient: "*Hmm"*PT: *"Imagine that overloading the shoulder is like having a blister..., you have to think in the same way. Then, I know of course...that in both your and my jobs, it is not possible to take away all the activities that are too strenuous. If you do, you may not have a job to go to after that (laugh)."*

Discussion {#Sec20}
==========

The current study adds new knowledge regarding experienced PTs' observed clinical behaviors, providing detailed information from initial consultations regarding musculoskeletal pain in primary health care. Observable variation was found concerning the PTs' assessment of red and yellow flags, the models they used for analysis, their use of BCTs to facilitate pain management, and communication style.

Red flags were frequently assessed in the present study, especially in cases of back and shoulder pain, in line with the clinical guidelines for pain management \[[@CR32]--[@CR34]\].

A positive finding was that a majority of the PTs assessed yellow flags, indicating awareness of the importance of psychological risk factors. However, when yellow flags were found, few of the PTs assessed them any further, and only one integrated them into the analysis of the patient's clinical problem. These results are in line with previous studies, reporting that PTs acknowledge the importance of yellow flags \[[@CR20]\] and that they feel capable of assessing yellow flags but also find it difficult to integrate those assessments in clinical practice \[[@CR9]\], while Singla et.al., found that PTs had limited understanding and poor awareness about yellow flags \[[@CR8]\].

Nearly all of the PTs performed biomedical analyses of the clinical problem during the consultations. These results are concordant with those of earlier studies on PTs demonstrating biomedical preferences and difficulties in integrating psychosocial factors in assessments, analysis and treatment of musculoskeletal pain \[[@CR11]\], confirming that the biomedical tradition in physiotherapy is still dominating.

BCTs were used by all PTs, primarily to promote physical activity behaviors such as home-based exercise; in a few cases, they were associated with a specific behavioral or outcome goal. The most commonly used BCTs were informing patients about health consequences and instructing them on how to perform behaviors, while techniques associated with self-regulation (e.g., goal setting) were rare. Similar findings have been reported in previous studies \[[@CR35], [@CR36]\], but others report PTs as using goal setting in clinical practice \[[@CR37], [@CR38]\]. Not surprisingly, PTs choose techniques that they feel competent and comfortable to use \[[@CR9]\] and the most frequently used BCTs in the present study are the ones used by tradition in PT and healthcare in general.

Several barriers to changing clinical practice towards application of BM have been reported previously: patients' biomedical treatment expectations, PTs long biomedical tradition, and financial incentives in the health care systems putting time pressure on clinics and health professionals \[[@CR3], [@CR11], [@CR37], [@CR39]\]. Time is often mentioned as an implementation barrier in healthcare, as it is assumed it takes more time to perform new clinical behaviors than staying with old routines. However, one case in the present study demonstrated how a bio-psychosocial analysis was performed in half the time it took to perform a consultation with no analysis at all, although both PTs were experienced and well-educated. It is plausible that circumstances other than time pressure are more important, such as patient characteristics and PTs' attitudes and beliefs about their own behavioral capacity. Lack of confidence and uncertainty to manage psychosocial factors among PTs are other hindering factors to consider \[[@CR11]\].

A number of the PTs in the current study were educated in BM but no one performed functional behavioral analyses. Such analyses focus not only on pain history, but on the consequences of pain, how pain-related behaviors are maintained and how they can be changed to improve activity and health \[[@CR4], [@CR40]\]. These important links must be understood and explained in collaboration between PTs and patients to provide effective strategies for pain management. Developing skills to do that may not come automatically for PTs by taking a course, but needs time, practice and feedback to actually be implemented in clinical practice \[[@CR3], [@CR7], [@CR12]\]. Previous research has found that the extent of education and skills training may be of importance \[[@CR20]\]. Eight days of psychosocial assessment and management training had an impact on PTs' attitudes, beliefs and behaviors \[[@CR12]\], and one and a half days of training in basic cognitive behavioral principles improved the assessment of yellow flags \[[@CR35]\]. However, very little improvement in psychosocial assessment was seen after a five-hour educational session that included a bio-psychosocial model of clinical reasoning \[[@CR41]\]. These findings indicate that PT training in this field should consider not only the content but also the format and time frames of the education. A few PT studies have reported promising results of adherence to a specific bio-psychosocial treatment protocol with systematic training and supervision \[[@CR38], [@CR42]\]. on skills training in a step by step format with support and feedback on behavior \[[@CR43]\] Video-recording can also be a useful tool in clinical skills training, providing good opportunities for feedback \[[@CR44]\].

The variation in how the PTs performed the consultations reflected an association between the bio-psychosocial model of analysis and a patient-centered communication involving the patients' preferences for information and exercise (Case 1). Patient- centered communication emphasizes the patient's perspective with open-ended questions integrating the patient's thoughts and experiences \[[@CR45], [@CR46]\] and corresponds well with a biopsychosocial and BM approach. In contrast, a traditional practitioner-centered communication style uses closed questions directed by the health professional, corresponding with a biomedical reductionist approach focusing on diagnosis and biological processes. When a biomedical model was applied the communication was less patient-centered and more directed by the PT (Case 3 and 4). In one case the PT used a patient-centered communication in the interview and assessment, but left out the bio-psychosocial findings and switched over to a more biomedical focused approach (e.g. pain symptoms) when it came to analysis and treatment (Case 2). One explanation for this may be that she had theoretical knowledge, but not the necessary skills to apply a biopsychosocial model throughout the assessment, analysis and treatment. Further education in patient-centered communication for PTs has been suggested in a previous study \[[@CR47]\], which is in line with a bio-psychosocial model for clinical reasoning. However, there is no consensus whether the patient-centered communication improve outcomes \[[@CR48]\].

Strengths and limitations {#Sec21}
-------------------------

The focus in the current study was to describe the PTs' clinical practice, not the patients' perspectives. One strength was that all eligible PTs agreed to participate in the study, possibly due to the fact that they were all highly motivated to implement behavioral medicine and that they had signed up to deliver an intervention within an RCT in primary health care. Thus, they cannot be considered representative of all PTs working in primary health care but rather represent motivated, interested and well-experienced PTs working in primary health care settings. One limitation was our brief information about the PTs prior knowledge of the patients' health status, which could have influenced the interviews and assessments during the consultation. However, all were initial consultations in the sense that they were not part of an ongoing treatment series.

We combined deductive and inductive analyses, using quantitative and qualitative data. This methodological choice was made to provide a focused but still illustrative picture of PTs clinical practice and may thus be considered as a strength. On the other hand, it limits the use of the existing, rich data from the video recordings, as we for readability reasons had to balance such data against the quantitative data. However, the research questions guided us in the methodological decisions and the analytic procedure is thoroughly described.

The data collection method in this study was video-based observation, which has advantages and limitations \[[@CR13]\]. Video observation provides audio and visual details of situations, interactions and specific behaviors that cannot be captured in interviews and surveys \[[@CR44]\]. However, video observation does not allow for further investigation of a specific situation: you get what you see. To complement our video data, we conducted additional interviews, which validated the content of the video recordings. It is important to consider practical implications for the participants such acceptability and risks in video-based research \[[@CR49]\]. Our use of video recordings may have influenced the PTs' and patients' behaviors in the actual situation. However, this has been reported to occur only minimally \[[@CR44], [@CR50]\]. A fixed camera position, as used in this study, has been described as being less demanding than a roving camera on participants \[[@CR13]\].

The use of a BCT taxonomy, including specific definitions and examples of BCTs, was useful for coding PT behavior, and it added a deductive component to the inductive analyses. If used in a coherent way, the taxonomy enables the accumulation of knowledge as well as future comparisons with other studies of behavioral change in patients and providers.

Conclusions {#Sec22}
===========

The results in this study indicate variation in experienced PTs' assessments, analyses and of communication during initial consultations with patients presenting with musculoskeletal pain. They also indicate a need of further efforts to implement BM in physical therapy. The assessment of psychological prognostic factors may not be the greatest challenge to PTs; instead, the greatest challenge might be the interpretation and integration of such findings in functional behavioral analyses, goal setting and treatment plans. Future initiatives may use more extensive interviews combined with video observations to explore and to subsequently facilitate changes in PTs' clinical reasoning.
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